Prognosis is said to be the act or art of forecasting the course and event of a disease by particular symptoms. In 1952 Copeman said that it is a matter of the greatest difficulty to forecast the course that rheumatoid arthritis will run in any particular patient. He added that if a group of average well treated patients were followed over a period of ten years, at the end of that time 45 % would be stationary, 50% would be in remission or improved to some extent, while the rest would be crippled in varying degrees. In a leading article in 1962 the British Medical Journal stated that there is little to guide the physician in assessing the prognosis of rheumatoid arthritis and that the well-known difficulty in predicting the course of the disease in early cases hinders clinical management and increases the complexities of therapeutic trials. In the intervening ten years there appeared the observations of Duthie et al. at Edinburgh (1955 Edinburgh ( & 1957 , Brown & Duthie (1958), Short et al. at Massachusetts (1957) , Bywaters et al. at the Hammersmith Hospital (1960) and Kellgren & O'Brien (1961) at Manchester who have all reported series of patients seen for many years.
In November 1948 I began to follow up a series of patients admitted under my care to the Royal Bath Hospital, Harrogate, who were thought to be suffering from rheumatoid arthritis. The patients were consecutive admissions and had been suffering from the disease for variable lengths of time and many had previously been in the hospital. They were unselected except that the arthritis was sufficiently active or advanced for their admission to be sought by their general practitioners or other clinics. There would not therefore be admitted to the series any patients such as those reported by Kellgren et al. (1953) who, in a survey of rheumatic complaints, found that 19% of men and 38% of women with rheumatoid arthritis had not even consulted their family doctors up to the time of the survey. Only a small proportion of our patients were severely handicapped because the hospital prefers to accept only those patients in whom improvement is likely to occur. After thirty-one months 200 patients had been admitted and the series was then closed as this seemed the number that we could conveniently handle. They came from all parts of the country and we realized that it would be impossible to see personally all the patients at regular intervals in the future. Those who were not seen in the outpatient department, or admitted again to the hospital, were therefore sent a letter at yearly intervals. The follow-up letter was in simple terms asking the patients if they were improved, worse, or the same as the year previously; if they had been able to return to their usual work or to a different occupation; and, in the case of housewives, if they were able to do their housework fully, partially or not at all. They were also asked the degree of dependence on others, and for information upon any other points which they thought might be of interest to us. The cooperation of the patients and their families was remarkable and many of the replies contained not only the answers to our questions but expressions of thanks for our continued interest. Information was also obtained from the general practitioners, local hospitals and health visitors, and occasionally patients were traced through divisional medical officers and executive councils. A certified copy of the death certificate was obtained when it was heard that a patient had died. The almoners of the hospital have given me consistently invaluable help and shown considerable resourcefulness in obtaining the co-operation of the patients and in tracing them when replies to our follow-up letters had not been received.
In November 1962 the material collected was analysed so that the average duration of the follow-up of the survivors is twelve years nine months with a maximum of fourteen years one month and a minimum of eleven years four months. When the follow-up began there were no recognized diagnostic criteria for rheumatoid arthritis; when the material was analysed only those patients were included who had classical or definite rheumatoid arthritis according to the revised criteria of the American Rheumatism Association (1959) with the exception of one patient. This was a surviving female who has systemic lupus erythematosus; the first manifestations of rheumatoid arthritis appeared in 1936 when she was 21, and in 1952, after she had been admitted to this series, she developed a rash resembling erythema nodosum and since 1957 lupus erythematosus cells have regularly been found in blood smears. The differential agglutination test (DAT) is positive. Included in the series also are 6 patients (2 males and 4 females) suffering from rheumatoid arthritis and psoriasis, an incidence of 3 %, which is in accordance with the coincidence of the two conditions reported in USA and Scandinavia (Gribble 1955).
The DAT was not available in the early years of this survey but later it was done on 48 patients (10 males and 38 females). It was positive in 36 patients (8 males and 28 females), i.e. 75% of those tested. The 6 patients with psoriasis were negative and in the remaining 6 negative patients, all females, the rheumatoid arthritis is now only slightly active in 1 and in 5 it appears to be quiescent. Of the patients who died, the test was done only in 4 females who were all positive. Table 1 shows the sex distribution of the patients, the number alive in 1962, the number who died during the follow-up, those untraced and those in whom the diagnosis of rheumatoid arthritis was later not proven. Of the original 200 patients there thus remained 185 for analysis. It has been impossible to assess the effects of any form of treatment, for when the patients were at home they were given many different forms of drug treatment and physiotherapy. It has also been impossible to assess the variations of the course of the disease in individual patients or to determine the prognostic significance of the specific tests for rheumatoid serum factor. Of the 185 patients, 110 (59 alive, 51 since died) were seen within a year of the close of this follow-up or withiin a year of death. Of the remaining 75, 46 (13 males, 33 females) are still alive and sufficient recent information has been obtained about them to assess their present condition. In the majority of these patients either the arthritis is now quiescent and they do not feel disposed to be admitted again to hospital or they are so severely handicapped as to be confined to bed in their homes or in chronic institutions.
Composition of Group
The patients had varying degrees of incapacity and it was decided simply to classify them as: mildwhen the patient's normal activities were only slightly restricted; moderate -when there was an appreciable impairment of ability to lead a normal life; severewhen the patient had become dependent upon others. Table 2 shows the age distribution of the patients at the time of admission to the series; only 2 females, both now dead, were over the age of 70 years. Table 3 shows the duration of disease at entry to the follow-up; 132 were of less than nine years' duration. There has been an appreciable number of deaths in almost every group. Degree of Incapacity Table 4 shows the degree of incapacity on admission. Of the 12 severely incapacitated females 10 were over the age of 60 years, 9 had suffered from rheumatoid arthritis from thirteen to thirty-five years, and in 1 it was of three years' duration. There has again been an appreciable mortality rate in each group. In those severely incapacitated this could be attributed largely to their more advanced age but in the other 2 groups, as I shall show later, it is higher than the normal rate. Table 5 shows the degree of incapacity of the survivors in 1962. In the majority of the patients there has been an appreciable worsening of their condition and in only 1 has there been a substantial improvement. The exception was a woman suffering from psoriatic arthritis who on admission had an active widespread arthritis with a confluent psoriasis and was completely incapacitated and bedridden. She has gradually improved and is now quite active, hindered only by an arthritis mutilans of the hands partly relieved by surgery. Nevertheless, about a quarter of the survivors are still leading quite active lives, about half are only moderately incapacitated and slightly more than a quarter have become completely dependent on others. We must not forget, however, that these fractions are substantially smaller proportions of the total number of patients in the follow-up. Illnesses, Operations and Injuries The major disorders from which these patients have suffered have been recorded and I think that in all similar series in the future it will be worth while noting their incidence. In this series there has not seemed to be any predisposition of the patients to suffer from any particular complaints, but there have been many features of medical and surgical interest. One female suffers from Sj6gren's syndrome and another female also had a persistent leucopenia and Paget's disease. Evidence of rheumatic endocarditis was found in 3 males and in 3 females and in all it was thought that the condition was present before the onset of the arthritis. Pulmonary tuberculosis was found in 4 patients (3 males, 1 female) and they have all died. Apart from tuberculosis, respiratory diseases have not been common except as terminal events. Ten patients had significant disease of the renal tract; 3 women and 1 man had renal calculi, 1 man chronic nephritis, 1 man pyelonephritis and in 2 men the prostate was removed, one dying during the operation. Three females and 1 male suffered from diabetes mellitus, none associated with the administration of corticosteroids. Two patients (1 male, 1 female) had operations for peptic ulcers before the onset of the arthritis. Of those who had upper abdominal symptoms after the appearance of the arthritis, 1 man 8 had hmmatemesis following the taking of aspirin, 1 woman had an emergency gastrectomy because of bleeding from a duodenal ulcer and at the same time a gall bladder full of stones was removed, and another woman had an operation for a chronic duodenal ulcer. The 2 latter patients had not been taking corticosteroids and the symptoms did not seem to be associated with the taking of aspirin. Another woman had a perforated gastric ulcer which was presumed to be steroid induced. One woman had chronic hepatitis and had a splenectomy, and 1 man had a retroperitoneal abscess drained, the origin of which was uncertain. Disorders of the central nervous system and ophthalmic complication have not been noteworthy. Two women suffered from myxcedema and 1 had Hashimoto's disease.
One patient is also of sociological and obstetric interest. In 1944, at the age of thirty-one years, she married a widower with a daughter and began to suffer from rheumatoid arthritis five years later. The marriage was sterile, and she was seen by at least two gynecologists who told her that there was little hope of her having a child. Early in 1955 the stepdaughter, at the age of 19 years, had an illegitimate child which was cared for by the patient, who soon became pregnant. At the age of 42 years she had a normal delivery, and two and a half years later she had a second child. The arthritis was quiescent for nearly a year after the first confinement but then became more active; it improved again in the second pregnancy and she is now not only looking after the three children but also doing part-time work as a cleaner.
Fractures occured in 11 patients (10 women, 1 man) and from a sufficient cause in all except 1 woman who had a steroid-induced osteoporosis. Major orthopadic operations have been performed on 19 patients (10 men, 9 women) and of these 8 have been on the hips and 4 on the elbows. I have not included operations for bunions and amputation of digits.
Cardiovascular and cerebrovascular accidents and carcinoma have frequently occurred, but mainly among the patients who have died; they will be discussed later. Among the surviving women are 2 suffering from coronary artery disease, 1 woman has had a cerebral thrombosis and another has had a carcinoma of the rectum.
Before this follow-up started I had an impression that many patients suffering from rheumatoid arthritis were free from any serious diseases. Cobb et al. (1953) begin their article by quoting a piece of folk lore that the way to live a long life is to acquire rheumatism. Dr Agnes Scott, my clinical assistant, has told me that when she was a student at Edinburgh about twenty years ago a general physician repeatedly said that rheumatism was a good healthy complaint and that the patients were often free from other serious diseases. I have found that of the 81 living females, 45 have had no other diseases of significance during the period of this survey; of this number 8 are still only mildly disabled, 25 are moderately and 12 severely disabled. Six other female patients have had no other major medical or surgical complaints but have had operations for the correction of joint disorders due to the arthritis; these 6 patients have all had rheumatoid arthritis from twenty to thirty-six years with an average of twenty-six years. Of the 52 females who have died 15 did not have any other appreciable disease until the later stages of the rheumatoid arthritis. Of the living 24 males, 9 have been free from any other serious disorders and 5 others have only had major orthopmdic operations. Four of the males who died had no significant disease apart from the arthritis and 15 were otherwise apparently healthy until they developed a terminal disease such as coronary thrombosis or a carcinoma which usually was quickly fatal. I now believe that my earlier impression was based on patients, certainly impressive when we see them, who do remain otherwise well for many years. Those who develop other disorders or become more or less completely incapacitated no longer come to our clinics and they are thus forgotten unless we keep in touch with them. Although I have no control group of patients not suffering from rheumatoid arthritis I cannot now fully agree with the folk lore of America nor with the opinion that rheumatism is a good healthy complaint. It may be, however, that from the study of groups of patients for many years and observations on the natural history of the disease, with its remissions and exacerbations, inevitably modified by therapy, there may yet be derived knowledge of its causation and its more effective treatment.
Causes of Death
When the death certificates were reviewed along with the history of the patients in the months preceding death, it was possible at once to divide the patients into two groups: those in whom the cause of death was clearly due to some condition other than the complications of rheumatoid arthritis such as carcinoma and coronary thrombosis; and those in whom the cause of death appeared to be related to prolonged incapacity, with the complications that arise when a patient is confined to bed for a long period.
Of the 28 males who died the cause of death in 21 did not appear to be related to the arthritis, while in 7 death seemed to be directly attributable to prolonged and increasing incapacity. Among the former there were 5 patients who had a carcinoma and in 3 the primary growth was of the lung, in 1 the tongue and in 1 the rectum. There were 6 deaths from coronary thrombosis, 1 from a congenital heart lesion and 3 from tuberculosis. There were 2 deaths from urinary tract disease and in the remaining 4 patients death was due to cardiovascular disease.
In the females the rheumatoid arthritis seemed to be more directly related to the cause of death than in the males. In 27 death appeared to be related to prolonged incapacity and in 25 death occurred from unrelated causes. In the latter group 4 patients had carcinoma, 3 of the stomach and 1 of the colon; 2 had coronary thrombosis and 2 committed suicide. There were 5 deaths from diseases of the urinary tract and 1 from tuberculosis. The remainder consisted mainly of cerebrovascular, cardiovascular and respiratory disorders.
Rheumatoid arthritis was mentioned in 13 of the 28 male death certificates and appeared on 5 of the 7 of those where death appeared to be directly attributable to the arthritis. In the women, rheumatoid arthritis was mentioned on 25 of the 52 death certificates and in 21 of the 27 where I considered that death was directly related to the arthritis. Therefore on the 80 death certificates which have been collected rheumatoid arthritis was mentioned on 38 (rather less than half ); there was no mention of the disease on the remaining 42 certificates, although in at least 8 instances it seemed mostprobable that the arthritis had directly contributed to the patients' death. The disease was given as the cause of death in 5 patients (4 females and 1 male) and in 1 of the females the cause of death was given as senility due to rheumatoid arthritis at the age of 66. Table 6 shows the average ages at onset of the disease for the males and females and also for those who are still alive and those who have died. The figures for the two sexes are very similar. The survivors would seem to have an earlier age of onset (41 years) than those who have died, in whom the age of onset was around 49 years. The survivors are now about 61 years old and only two or three years younger than the average age of those who died. These figures are not statistically significant and as there are still 105 survivors, many still in quite good health with a hope of living more than two or three years, these figures will probably in the future have to be substantially modified. Cobb et al. (1953) when considering the length of life and cause of death in rheumatoid arthritis found that the younger age groups have relatively higher mortality rates in both sexes whereas those over 50 fare about as well as the general population. I have therefore divided my patients into those in whom the onset of the disease was before 50 years and those in whom it started after the age of 50 years (Table 7) . There were 38 patients in the first group with an average age of onset at 39 years when they might have expected to live to the age of 73 but the actual average age at death was 55 and there was thus an average loss of eighteen years of expected life. On the other hand in the second group where the average age at onset was 59 years, the average loss was only five years. These figures again are not statistically significant because the groups are too small and the scatter of ages too considerable but nevertheless they would seem to support the opinion of Cobb et al. (1953) .
Duration ofDisease and Expectation ofLife

Conclusion
In this group of patients the youngest began to suffer from rheumatoid arthritis at the age of 13 years and now forty years later he is only moderately incapacitated. The oldest age of onset was at 80 years in a woman and after three years she was considerably incapacitated and then died from a cerebral hemorrhage. With such a range of variation in the ages of onset of the disease, its variable course with or without treatment, the inevitable liability for other disorders to appear with the passing of time and the risk of complications arising not only from prolonged incapacity but also from some forms of treatment, it is still most difficult to forecast the future not only in any particular patient but also in a group of patients.
The continued observation of groups of patients may give us more knowledge of the prognosis of the disease, of how to treat it and even perhaps enlighten us on its causation. There is no doubt, in my opinion, that one of the greatest values of such observations is the support it gives to the patients and their realization that all of those who attend themalmoners, nurses, physiotherapists and doctorsare interested in their welfare. Their own response to the disease is thereby encouraged so that in many of them there is developed the attitude of a bus-driver who wrote that he was carrying on at his work by sheer determination and will-power and that his disability was not going to be the master.
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